Generation of hydrogen peroxide from mutant forms of the prion protein fragment PrP121-231.
By means of electron spin resonance spectroscopy, in conjunction with the spin trapping technique, we have shown previously that Abeta and alpha-synuclein (aggregating proteins that accumulate in the brain in Alzheimer's disease, Parkinson's disease, and related disorders) both induce the formation of hydroxyl radicals following incubation in solution, upon addition of Fe(II). These hydroxyl radicals are apparently formed from hydrogen peroxide, via Fenton's reaction. An N-terminally truncated fragment of the mouse prion protein (termed PrP121-231) is toxic to cerebellar cells in culture, and certain human mutations, responsible for inherited prion disease, enhance this toxicity. Here we report that PrP121-231 containing three such mutations (E200K, D178N, and F198S) also generated hydroxyl radicals, upon addition of Fe(II). The formation of these radicals was blocked by catalase, or by metal chelators, each of which also reduced the toxicity of the PrP121-231 fragments to cultured normal mouse cerebellar cells. Wild-type PrP121-231, full-length cellular PrP, and its homologue doppel did not generate any detectable hydroxyl radicals. We conclude that the additional cytotoxic effects of the mutant forms of PrP121-231 could be due to their ability to generate hydrogen peroxide, by a metal-dependent mechanism. Thus, one effect of these (and possibly other) prion mutations could be production of a particularly toxic form of the prion protein, with an enhanced capacity to induce oxidative damage, neurodegeneration, and cell loss.